
HETEROCYCLES. Val. 34. No. 8. I992 1523 

SYNTHESIS OF 2,2-DIMETHYLBENZOXAZEPINONES BY THE SCHMIDT REACTION OF 

2,2-DIMETHYL-DI CHROMA NONES^ 

Albert ~ 6 v a i ~ * ,  Tibor TimBrb, LA5216   rank^, and SBndor Hosztafi b 

a~epartment of Organic Chemistry, Lajos Kossuth University, H-4010 

Oebrecen, Hungary 

b ~ ~ ~ ~ ~ O ~ O ~  Chemical Factory, H-4440 TisravasvBri, Hungary 

Abstract - 2 , 3 - D i h y d r o - 2 , 2 - d i m e t h y l - 1 , 4 - b e n z o x a ~ c p i n - S ~ 4 ~ ~ - o n e s  

and 2 , 3 - d i h y d r o - 2 , 2 - d i n e t h y l - 1 , 5 - b e n z o ~ a ~ e p i - 4 5 -  have been 

synthesized by the Schmidt reaction of 2,2-dimethyl-4-chromanones. 

2,2-Oimethylbenzoxazepinthiones have been prepared by the reaction 

of 2,2-dimethylbenzoxazepinones with Lawesson's Reagent. 

INTRODUCTION 

Schmidt reaction of &-chromanones variously substituted in the aromatic 

moiety was studied by several research groups. Huckle and Sidhu 

a1.3 found that 4-chromanones unsubstituted in the peri-position gave 2,3- - 

dihydro-1,4-benzoxarepin-5(4H)-ones a s  major product in relatively good 

yield and the appropriate 1,s-isomers could not be isolated. Evans and 

4 Lockhart reported that 5-methyl-4-chromanones afforded 2,3-dihydro-1,s- 

benzouazepin-4(5H)-ones a s  single product but in poor yield (3-5 %). The 

same reaction of flavanones (2-aryl-4-chromanones) yielded 2-aryl-2,3-di- 

hydro-1,4-benroxazepin-S(4H)-ones a s  major products as well.'-' While the 

isoflavanone (3-phenyl-4-chromanone) gave the appropriate 1,4- a n d  1,5- 

benroxarepine isomers in 2:l ratio under the same reaction conditions. 
0 

To our knowledge, the conversion of 2,2-dinethyl-4-chromanones into 2,2- 
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d imethy lbenzoxazep inones  has not yet been investigated. Since relatively 

few representatives of 2 , 2 - d i m e t h y l b e n z o x a z e p i n e  derivatives have hitherto 

been d e ~ c r i b e d , ~ - l l  it seemed expedient to study the Schmidt reaction of 

the 2,2-d imethy l -4-chromar10nes.  

RESULTS AND DISCUSSION 

Recently we synthesized a large series of 2,2-diemthyl-4-chromanones with 

different substituents in the aromatic This variety of the 

substitution pattern made possible the study of the influence of the sub- 

stituents on the formation of the possible benzoxazepinone isomers. In 

case 2,2-dimethyl-4-chromanones (1 - 2) were allowed to react with hydra- 

zoic acid in acetic acid solution 2,3-dihydro-2,2-dinethyl-1,4-benz- 

oxazepin-5(4H)-ones (40 - 70) were obtained a s  majar product. Thin-layer 

chromatographic (tlc) investigation of the reaction mixture revealed the 

presence of small amount of various by-products but none of them could be 

isolated by careful column chromatography. 



HETEROCYCLES. Vol. 34, No. 8, 1992 1525 

3 
8 4 7 :  R1 = R2 = R4 = H, R = 4 -Br -C  H CH 0 

- 9  - 6 4  2 
3 

9 ,  4 8 :  R1 = R2 = R4 = H,  R = 4-NO -C H CH 0 - - 2 6 4  2 
1 4  2 3 lo, 9: R = R = H ,  R = OH, R = C6H5CH20 

3 
11 5 0 .  R 1 = R 2 = R 4 = H ,  R = H O C C H O  

- 9  -' 2 2 
3 

1 2 ,  51: R1 = R2 = H, R = H02CCH20, R4 = CHI - 
3 

1 3  5 2 :  R1 = R2 = R4 = H,  R = C2H502CCH20 
- 3  - 

3 4 
1 4 ,  51: R1 = R2 = H,  R = C2H502CCH20, R = CHI - 

3 
1 5  5 4 :  R1 = R2 = R4 = H,  R = NCCH 0 

- 3  - 2 
1 2 4  3 16, 2: R = R = R = H, R = H2NCOCH20 

3 11, 56: R1 = R2 = R4 = H, R = C6H5NHCOCH20 

3 4 
1 8 ,  5 7 :  R1 = R2 = H, R = C6H5NHCOCH20, R = CH3 - - 

3 
1 9  5 6 .  R1 = R2 = R4 = H,  R = 2-CH3-CgH4NHCOCH20 

- 9  -' 

2 0  5 9 .  R1 = R2 = R4 = H, R3 = 2-Cl-C6H4NHCOCH20 - *  -' 

3 21, 60: R1 = R2 = R4 = H, R = 3-C1-C6H4NHCOCH20 

2 2  6 1 .  R1 ; R2 = R4 ; H, R3 = 2 -Br -C  H NHCOCH20 
- 9  -' 6 4 

3 
2 3  6 2 .  R1 ; R2 = R4 = H, R = 3-Br-C6H4NHCOCH20 

- ?  -' 

3 
2 4  6 3 .  R1 = R' = R4 = H, R = 2,6-C12-C6H3NHCOCH20 

- 9  -' 

3 
2 5  6 4 .  Rs = R2 = R4 = H, R = 2-CH,, 6-C2H5-C6H3NHCOCH20 

- 9  -' 
3 

2 6  6 5 .  R1 = R4 = H, R2 = 4-CH3-C6H4NHCOCH20, R = C6H5CH20 
- 9  -' 

3 
2 7  6 6 .  R1 = R2 = R4 = H,  R = CH3S03 

- 9  -' 

3 2 8  6 7 .  R 1 = R 2  = R 4 = H ,  R = C H S O  
- 9  -' 6 5  3 

3, 68: R1 = R2 = R4 = H,  R3 = 4-CH -C H SO 3 6 4  3 
2 3 

3 0  6 9 . R 1 = R 4 = H , R  = R  = C H S O  
- 9  -' 6 5  3 

3 1  7 0 .  R1 ; R4 = H,  R2 = R3 = 4-CH -C H SO 
- >  -. 3 6 4  3 

W h i l e  t h e . s a m e  r e a c t i o n  o f  2,2,5-trimethyl-4-chromanones (z - 38) a n d  t h e  

5,7-dimethoxy-2,2-dimethyl-4-chromanone (9) a f f o r d e d  2 , 3 - d i h y d r o - 2 , 2 - d i -  

methyl-1,5-benzoxazepin-4(5H)-ones (2 - 78) a s  s o l e  i s o l a b l e  p r o d u c t .  
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Structures of all the coipounds prepared were elucidated by microanalysis 

and by ' H - N ~  spectroscopy and the relevant data are summarized in Tables 

1 and 2. In the case of compounds (& - 70) a doublet C H 2  signal charac- 

teristic for the 2 , J - d i h y d r o - 2 , 2 - d i m e t h y l - l , 4 - b e n r o x a z e p i n - 5 4 - e  struc- 

ture was found at about 3.00 - 3.10 ppm ( J  = approx. 6 Hz) and the NH sig- 

nal appeared as a broad singlet ( b r  5 )  or a pseudotriplet. The NH signal 

was extinguished and the CH2 doublet became a singlet. on addition of n20 

ta the solution. In the 'H-N.~ spectra of substances (u - E)  a sharp CH2 

singlet uas assigned at approx. 2.40 - 2.G0ppm and no other change than 

the disappearance of the NH signal was observed if 020 was added which un- 

equivocally proved the 2,3-dihydro-2,2-dimethyl-1,5-benzoxazepin-4(5~)-0ne 

character of these molecules. 

On the basis of our experimental results it can be concluded that if a hy- 
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d r o g e n  i s  i n  t h e  - - p o s i t i o n  o f  t h e  2,2-dimethyl-4-chromanone t h e  m a j o r  

p r o d u c t  o f  t h e  S c h m i d t  r e a c t i o n  is a 2,>-dihydro-2,2-dimethyl-1,4-benz- 

o x a r e p i n - 5 ( 4 H ) - o n e  i r r e s p e c t i v e  o f  t h e  t y p e  and p o s l t i o n  o f  t h e  s u b s t i t u -  

e n t  o f  t h e  a r o m a t i c  m o i e t y  o f  t h e  chromanone s k e l e t o n .  However ,  when a  

m e t h y l  o r  methoxy g r o u p  i s  i n  t h e  p e r l - p o s i t i o n  t h e  m a j o r  p r o d u c t  i s  a  

2 , 3 - d i h y d r n - 2 , 2 - d i m e t h y l - 1 , 5 - b e n z o x a z e p i n - S - n e  i n  e a c h  c a s e .  These 

f l n d i n a s  a r e  in a c c o r d a n c e  w i t h  t h o s e  f o u n d  i n  t h e  c a s e  o f  4 - ~ h r o r n a n o n e s ~ - ~  

a n d  c a n  b e  e x p l a i n e d  b y  t h e  mechanism of t h e  Schmi r i t  r e a c t i o n  o f  k e t o n e s .  



1528 HETEROCYCLES, Yo1 34. NO. 8,  1992 

A c c o r d i n g  t o  t h e  e x p l a n a t i o n  o f  S m i t h  a n d  ~ n t o n i a d e s l ~  a d e c i s e v e  f a c t o r  

i s  t h e  s t e r e o c h e m i s t r y  o f  t h e  i m i n o d i a z o n i u r n  i o n  s i n c e  t h e  m i g r a t i o n  o c -  

c u r s  anti t o  t h e  d i a z o n i u m  n i t r o g e n s .  I f  t h i s  r u l e h o l d s  i n  o u r  case ,  t h e  

s t e r i c  e f f e c t  o f  t h e  p e r l - p o s i t i o n e d  m e t h y l  o r  m e t h o x y  g r o u p  h i n d e r s  t h e  

f o r m a t i o n  o f  i m i n o d i a z o n i u r n  i o n  g i v i n g  r i s e  t o  a l k y l  m i g r a t i o n  l e a d i n g  t o  

1 , 4 - b e n z o x a r e p i n o n e s .  F o r  t h i s  r e a s o n ,  i n  s u c h  c a s e s  1 , 5 - b e n z o x a z e p i n o n e s  

f o rmed  b y  a r y l  m i g r a t i n n  a r e  o b t a i n e d .  E l e c t r o n i c  e f f e c t  o f  t h e  s u b s t i t u -  

e n t  i n  t h e  m - p o s i t i o n  s h o u l d  n o t  be  e x c l u d e d  b u t  t h e  e v a l u a t i o n  o f  

s u c h  an  e f f e c t  w o u l d  r e q u i r e  t h e  i n v e s t i g a t i o n  o f  t h e  i n f l u e n c e  o f  e .g .  

e l e c t r o n - w i t h d r a w i n g  s u b s t i t u e n t s  a s  w e l l .  F o r  t h e  p r e s e n t  s t u d i e s  s u c h  

compounds we re  n o t  a v a i l a b l e  f o r  u s .  

Amide + t h i o a m i d e  c o n v e r s i o n  o f  t h e  1 , 4 -  and  1 , 5 - b e n z o x a z e p i n o n e s p r e -  

p a r e d  has  a l s o  b e e n  s t ~ d d i e d .  2,~-0ihydro-2,2-dimethyl-1,4-benzoxazepin- 

5 (4H) -ones  (g - 46) a n d  2,3-dihydro-2,2-dimethyl-1,5-benzoxazepin-4(5H)- 

ones  (2 - Il. a n d  2) w e r e  a l l - owed  t o  r e a c t  w i th  L a w e s s o n ' s  R e a ~ e n t  i n  

h o t  a n h y d r o u s  t o l u e n e  t o  a f f o r d  t h i o a m i d e s  (2 - m): T h i s  t h i a t i o n  m e t h o d  

p r o v e d  t o  be  c o n v e n i e n t  i n  t h e  c a s e  o f  t h e s e  b e n r o x a z c p i n o n e s  a s  w e l l .  
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EXPERIMENTAL 

Melting points were determined on a Kofler hot-stage apparatus and are un- 

corrected. l ~ - ~ r n r  spectra in COCIJ (A) and OMSO-d6 (8) (TMS as int. ref.) 

were recorded with a Bruker WP 200 SY spectrometer at 200 MHz. Tlc was per- 

formed o n ' a  Kieselgel 6 0  F254 (Merck) layer using hexane-acetone (7:3 v / v )  

a s  eluant. Starting materials (1 - 10 and 17 - 2) were prepared as de- 

scribed by us. 12,13 

7 - C a r b o x y m e t h o x y - 2 . 2 - d i m e t h y l - 4 - c h r o m a n o n e  11 

A mixture of compound 13 (5.6 g ,  20 mmol), 2 N NaOH (10.0 ml, 2 0  mmol), and 

ethanol (100 ml) was refluxed for 15 min, cooled to r o o m  temperature and 

acidified with dilute HC1, the precipitate was filtered off and washed with 

water to obtain 4.3 g (79.6%) of 11, rnp 192 - 193 OC. Anal. Calcd for 
1 ,-' C13H1405: C ,  62.39; H, 5.63. Found C ,  62.54; H, 5.50. H-Nmr: 0 1.46 ( 5 ,  

6H), 2.64 ( 5 ,  ZH), 4.68 (5, 2H), 6.34 - 7.74 (m, 3 aromat.). 
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T a b l e  1. Physical c o n s t a n t s  and a n a l y t i c a l  data of c o m p o u n d s  (4J - 88) 

mp Yield O v e r a l l  Calculated F o u n d  
Compound 

OC % f o r m u l a  N% 5% N% S% 



HETEROCYCLES. V o l  34, Na. 8, 1992 1531 

Table 1 continued 

mp Yield Overall Calculated Found 

Compound OC , formula N% 5 %  N %  5 %  

7-Carboxymethoxy-2,2,8-trimethvl-4-chromanone 12 

A mixture o f  substance (5.8 g ,  20 rnrnol), 2 N N a O H  (10.0 ml, 20 mrnol) ,  
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and ethanol (100 ml) was allnwed tc rcact as described for compound (E) to 
yleld 5.2 g (92.2%) of g, mp 245 - 247 OC. Anal. Calcd for C14H1605: C, 

1 c ' 63.62; H, 6.10. Found: C, 63.84; H, 6.17. H-Nmr C, 1.44 (5, 6H), 2.04 (s, 3H), 

2.72 (5, 2H), 4.64 (5, 2H), 6.57 ( I H ,  d, 5=8.37 Hz), 7.54 (IH, d, 5.0.37 Hz). 

2 , 2 - O i n e t h y l - 7 - e t h o ~ y ~ a r b 0 n y l n e t h o x y - 4 - c h r o m n o e  11 
A mixture of 2 , 2 - d i m e t h y l - 7 - h y d r o x y - 4 - c h r o m a n o n e  (3.0 g, 15 mnol), ethyl 

bromoacetate (2.5 m l ,  22 mmol), anhydrous potassium carbonate (5.0 g, 36 

mmol), sodium iodide (0.1 g ,  0.6 nmol), and anhydrous acetone (100 m1)was 

refluxsd for 6 h, the solid material was filtered off, the solvent was 

evaporated and the residue was crystallized from ethanol to afford 3.4 g 

(87.1%) of s, mp 101 - 102 OC. w. Calcd for C15H1805: C. 64.74; H, 
F, 

6.47. Found: C, 64.90; H, 6.44. N 1 3 0  3 t, 5.7.5 Hz), 1.46 (s, 

6H), 2.68 (s, ZH), 4.29 (2H, q, 5=7.5 Hz), 4.65 (5, ZH), 6.36 - 7.87 (m, 3 
aromat.). 

7-Ethoxycarhonylmethoxy-2,2,8-trimsthyl-4-chramanone 10 

7-Hydroxy-2,2,8-trirnethyl-4-chromanone (6.0 0 ,  29 mmol) was allowed to 

react with ethyl bromoacetate (5.D ml, 44 mmol) as described for compound 

to obtain 6.7 g (77.0%) of 14, mp 98 - 99 OC. E. Calcd for 
1 r ' Cl6HZ0O5: C, 65.73; H, 6.89. Found: C, 65.74; H, 6.77. H-Nmr:Q 1.32 (3H, 

t, 5=7.4 Hz), 1.45 (s, 6H), 2.29 (s, 3 ,  2.64 (3, 2H), 4.30 (2H, q, 3 ~ 7 . 4  

Hz), 4.67 (s, 2H), 6.36 (lH, d, 5=8.40 Hz), 7.64 ClH, d, 5-8.40 Hz). 

7 -Cvanome thoxv -2 ,2 -d ime thy l - 4 - ch rnmanone  15 

2 ,2 -0 i rne thy l -7 -hyd rouy -4 -ch romanone  (6.0 g ,  30 mmol) and chloroacetonitrile 

(4.0 ml, 63 mmol) were allnwed to react as described for substance (11) to 

yleld 5.2 g (72.2%) of l5, np 114 - 115 OC. E. Calcd for C1,H1,N03: 
1 7. 

C, 67.53; H, 5.62. Found: C, 67.66; H, 5.74 H-Nmr:d 1.50 (5, 6H), 2.70 

(5, ZH), 4.52 ( 5 ,  2H), 6.41 - 7.88 ( m ,  3 aromat.). 
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T a b l e  2 .  ] . ~ - ~ r n r  s p e c t r a l .  p r n p e r t i e s  n f  c o m p o u n d s  G-! 

Corn- S o l v e n t  
? (ppm) 

pound 

1 . 4 0  ( 5 ,  6H),  3 . 0 9  (2H,  d ,  J = 6 . 0 4  H z ) ,  6 . 9 6 - 7 . 7 8  ( m ,  4  aromat. ) ,  

8 . 3 4  ( b r  s ,  NH) 

1 . 4 1  ( 5 ,  6 H ) ,  3 . 1 2  ( 2 H ,  d ,  .l=6,02 H z ) ,  3 . 0 4  ( 5 ,  3 H ) ,  6 . 5 0 - 7 . 7 2  

( m ,  3  a r o r n a t . ) ,  7 . 7 6  ( h r  5 ,  NH) 

1 . 3 9  ( s ,  AH) ,  3 . 1 2  (2H,  d ,  5 = 5 . 9 5  H z ) ,  3 . 8 8  ( 5 ,  h H ) ,  6 . 5 2  ( 5 ,  

I H ) ,  7 . 2 6  ( 5 ,  1 H ) ,  7 . 5 8  ( b r  s ,  NH) 

1 . 3 0  ( 5 ,  6 H ) ,  2 . 0 4  ( 5 ,  3  2 . 9 0  ( 2 H ,  d ,  3.5.86 H 7 ) ,  3 .R4  ( 5 ,  

3  6 . 8 1  (1H,  d ,  5 = 8 . 7 9  H z ) ,  7 . 3 7  ( l H ,  d, J = A . 5 1  H z ) ,  8 . 2 1  ( b r  

5 ,  NH) 

1 . 3 8  ( 5 ,  h H ) ,  3 . 0 8  (2H,  d, 5 = 6 . 0 6  H z ) ,  5 . 0 6  ( s ,  2 H ) ,  6 . 5 6 - 7 . 7 2  

( m ,  A  a r o m a t . ) ,  7 . 5 8  ( b r  s ,  NH) 

1 . 4 1  ( 5 ,  6 H ) ,  3 . 1 0  (2H,  d ,  5.6.06 H z ) ,  5 . 1 7  ( 5 ,  2 H ) ,  6 . 5 8 - 7 . 7 2  

( m ,  7  a r o m a t . ) ,  7 . 7 8  ( b r  s ,  NH) 

1 . 3 6  ( s ,  6 H ) ,  3 . 1 1  2  d ,  5 = 5 . 9 0  H z ) ,  5 . 0 4  ( 5 ,  Z H ) ,  6 . 5 6 - 7 . 7 5  

( m ,  7  a r o r n a t . ) ,  6 . 9 7  ( h r  5 ,  NH) 

1 . 4 0  (3, 6H),  3 . 1 1  (2H,  d, 5 = 6 . 0 4  H z ) ,  5 . 0 2  ( 5 ,  2 H ) ,  6 . 5 3 - 7 . 7 5  

( m ,  7  a r n n a t . ) ,  6 . 9 7  ( b r  s ,  NH) 

1 . 2 9  ( 5 ,  6 H ) ,  2 . 9 8  (2H,  d ,  5.6.07 H z ) ,  5 . 3 3  ( 5 ,  2 H ) ,  6 . 6 4 - 8 . 2 7  

( m ,  7  a r o m a t . ) ,  8 . 3 1  ( b r  s ,  NH) 

1 . 2 4  ( 5 ,  6 H ) ,  2 . 8 9  (ZH, d ,  5 = 6 . 0 2  H z ) ,  5 . 1 2  ( 5 ,  2 H ) ,  6 . 5 7  ( 5 ,  

I H ) ,  6 . 9 7  ( s ,  l H ) ,  7 . 3 3 - 7 . 4 9  ( m ,  5  a r o m a t . ) ,  8 . 1 6  ( h r  s ,  NH) ,  

1 2 . 2 6  ( 5 ,  OH) 

1 . 2 8  ( 5 ,  6 H ) ,  2 . 9 6  (2H,  d ,  5 = 5 . 9 8  H z ) ,  3 . 4 2  ( b r  5 ,  C02H) ,  4 . 2 4  

( 5 ,  2H) ,  6 . 4 2 - 7 . 5 0  ( m ,  3  a r o m a t . ) ,  8 . 2 6  ( b r  s ,  NH) 

1 . 3 1  ( 5 ,  6  2 . 1 0  ( 5 ,  3 H ) ,  2 .97  (2H,  d,  5 = 6 . 0 2  H Z ,  3 . 4 0  ( b r  5 ,  

C02H),  6 . 7 0  ( l H ,  d ,  5 = 0 . 4 8  H z ) ,  7 . 3 7  ( l H ,  d, 5.8.50 H z ) ,  8 . 3 0  

( b r  5 ,  NH) 
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T a b l e  2  c o n t i n u e d  

Con- So lven t  c-, 
s, (pprn) 

pound 

1 . 3 0  (3H,  t ,  5 = 7 . 4  H z ) ,  1 . 3 4  ( 5 ,  6H) ,  3 . 1 3  (ZH,  d ,  5.6.04 H z ) ,  

4 . 3 8  (2H,  q, 5.7.4 H z ) ,  6 . 4 9 - 7 . 7 1  (m, 3  a r o m a t . ) ,  7 . 2 3  ( b r  5 ,  

NH) 

1 . 3 0  (3H,  t ,  5.7.50 H z ) ,  1 . 3 4  ( 5 ,  6 H ) ,  2 . 1 9  ( 5 ,  3 H ) ,  3 . 1 2  (2H,  

d ,  5 = 6 . 0 4  H z ) ,  4 . 2 9  (2H,  q, 5 - 7 . 5 0  H z ) ,  4 . 6 7  ( 5 ,  Z H ) ,  6 . 4 6  ( I H ,  

d, .l=8.60 H z ) ,  7 . 5 4  ( l H ,  d ,  5 = 8 . 6 0  H z ) ,  7 . 8 7  ( b r  s ,  NH) 

1 . 3 8  ( 5 ,  6 H ) ,  3 . 1 1  ( 2 H ,  d ,  5.6.06 H z ) ,  4 . 8 0  ( 5 ,  2 H ) ,  6 . 5 8 - 7 . 8 0  

( m ,  3  a r o m a t . ) ,  7 . 3 5  ( b r  s ,  NH) 

1 . 2 9  ( 5 ,  6 ~ 1 ,  2 . 9 6  ( 2 H ,  d ,  5 = 6 . 0 2  H z ) ,  4 . 4 9  ( 5 ,  2H) ,  6 . 5 0 - 7 . 5 2  

( m ,  3  a r o m a t . ) ,  7 . 6 4  ( b r  s ,  NH?),  8 . 2 6  ( b r  5 ,  NH) 

1 . 4 2  ( 5 ,  6 ~ ) ,  3 . 1 3  ( 2 H ,  d ,  5 = 6 . 0 4  H z ) ,  4 . 6 4  ( 5 ,  2H) ,  6 . 5 8 - 7 . 8 2  

( m ,  8  a r o r n a t . ) ,  6 . 7 2  ( b r  s ,  NH),  Q . 1 8  ( 5 ,  NH) 

1 . 3 3  ( 5 ,  6H) ,  2 . 1 8  ( 5 ,  3H) ,  2 . 9 5  (ZH,  d ,  5.6.02 H z ) ,  4 . 7 8  ( 5 ,  

2H) ,  6 . 7 4 - 7 . 6 8  ( m ,  7  a r o m a t . ) ,  8 . 2 7  ( b r  s ,  N H ) ,  1 0 . 1 1  ( s ,  NH) 

1 . 4 2  ( s ,  6H) ,  2 . 2 6  ( 5 ,  3H) ,  3 . 1 4  ( 2 H ,  d ,  5 = 6 . 1 0  Hz), 4 . 7 0  ( 5 ,  

2 H ) ,  6 . 5 7 - 7 . 9 4  ( m ,  7  a r o m a t  . ) ,  6 . 8 7  ( b r  s ,  NH),  8 . 1 7  ( 5 ,  NH) 

1 . 4 1  ( 5 ,  6H) ,  3 . 1 4  (2H,  d ,  5.6.06 H z ) ,  4 . 6 8  ( 5 ,  2 H ) ,  6 . 6 0 - 8 . 4 4  

(m, 7  a r o m a t . ) ,  7 . 2 1  ( b r  s ,  NH),  8 . 9 5  ( s ,  NH) 

1 . 2 8  ( s ,  6 H ) ,  2 . 9 7  ( 2 H ,  d ,  5.6.05 H z ) ,  4 . 6 9  ( 5 ,  Z H ) ,  6 . 5 7 - 7 . 8 3  

( m ,  7  a r o m a t . ) ,  8.2R ( b r  s ,  NH), 1 0 . 1 0  ( s ,  NH) 

1 . 4 2  ( s ,  6 H ) ,  3 . 1 3  ( 2 H ,  d ,  5.6.04 H z ) ,  4 . 6 8  ( 5 ,  ZH) ,  6 . 5 9 - 8 . 4 3  

( m ,  7 a r o m a t . ) ,  6 . 9 7  ( b r  s ,  NH),  8 . 9 8  ( 5 ,  NH) 

1 . 3 0  ( 5 ,  6H) ,  2 . 9 3  (2H,  d ,  5 = 6 . 0 8  H Z ) ,  4 . 7 8  ( 5 ,  2 H ) ,  6 . 5 3 - 7 . 9 7  

(m, 7  a r o m a t . ) ,  8 . 2 8  ( b r  s ,  N H ) ,  1 0 . 3 0  ( 5 ,  NH) 

1 . 4 1  ( 5 ,  6H) ,  3 . 1 4  ( 2 H ,  d ,  5.6.06 H z ) ,  4 . 7 5  ( 5 ,  Z H ) ,  6 . 5 2 - 7 . 8 0  

( m ,  6  a r o m a t . ) ,  6 . 9 7  ( b r  s ,  NH),  8 . 0 7  ( s ,  NH) 
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T a b l e  2  c o n t i n u e d  

Corn- So lven t  I : 
,: ( p p d  

pound 

1 . 1 7  (3H,  t ,  5 = 7 . 6 0  H z ) ,  1 . 4 1  ( s ,  6 H ) ,  2 . 2 5  ( 5 ,  3 H ) ,  2 . 6 0  (2H, 

g ,  5 ~ 7 . 6 0  H z ) ,  3 . 1 2  ( 2 H ,  d ,  5 = 6 . 0 5  H z ) ,  4 . 7 8  ( 5 ,  2 H ) ,  6 .63-7 .31  

( m ,  6  a r o m a t . ) ,  7 . 6 0  ( b r s ,  NH) ,  8 . 2 2  ( 5 ,  NH) 

1 . 4 1  ( 5 ,  6 H ) ,  2 . 3 2  ( 5 ,  J H ) ,  3 . 1 4  (2H,  d ,  5 = 6 . 0 4  H Z ) ,  4 . 6 3  ( 5 ,  

ZH),  5 . 1 5  ( s ,  2 H ) ,  6 . 6 7 - 7 . 4 9  ( m ,  11 a r o m a t . ) ,  7 . 5 9  ( b r  s ,  NH), 

8 . 6 7  ( 5 ,  N H )  

1 . 4 1  ( 5 ,  6H) ,  3 . 1 4  ( 2 H ,  d ,  6 . 0 4  H z ) ,  3 . 1 8  ( 5 ,  SH), 6 . 9 3 - 7 . 8 2  

( m ,  3  a r o m a t . ) ,  7 . 0 7  ( b r  5 ,  NH) 

1 . 3 2  ( 5 ,  6 H ) ,  3 . 0 7  ( Z H ,  d ,  5 = 6 . 0 8  H Z ) ,  6 . 6 8 - 7 . 0 0  ( m ,  8  a r o m a t . ) ,  

NH s i ~ n a l  i s  o v e r l a p p e d  

1 . 3 7  ( 5 ,  6 H ) ,  2 . 4 5  ( 5 ,  3  3 . 0 6  (2H, d ,  5 = 6 . 0 6  H Z ) ,  6 . 6 0 - 7 . 7 2  

( m ,  7  a r a r n a t . ) ,  NH s i g n a l  i s  o v e r l a p p e d  

1 . 4 1  ( 5 ,  6 H ) ,  3 . 1 5  ( 2 H ,  d ,  J = 6 . 0 1  H z ) ,  6 . 9 9  ( 5 ,  SH) ,  7 . 3 5  ( b r  5, 

NH),  7 . 4 3 - 7 . 8 4  ( m ,  11 a r o r n a t . )  

1 . 4 0  ( s ,  6 H ) ,  2 . 4 2  ( 5 ,  3 H ) ,  2 . 4 8  ( 5 ,  3  3 . 1 4  ( 2 H ,  d ,  5.6.02 

H z ) ,  6 . 9 7 - 7 . 7 2  ( m ,  1 0  a r o m a t . ) ,  7 .08 ( b r  s ,  NH) 

1 . 5 0  ( 5 ,  6 H ) ,  2 . 2 6  ( 5 ,  3 H ) ,  2 . 4 8  ( 5 ,  2 H ) ,  3 . 7 0  ( 5 ,  3 H ) ,  6 . 5 0 -  

6 . 5 8  ( m ,  2  a r o r n a t . ) ,  6 . 9 6  ( 5 ,  NH) 

1 . 5 0  ( 5 ,  hH) ,  2 . 2 6  ( 5 ,  3H),  2 .48  ( 5 ,  2 H ) ,  5 . 0 1  ( 5 ,  2 H ) ,  6 . 7 7  

( 5 ,  NH),  6 . 5 4 - 7 . 4 0  ( m ,  7  a r o m a t . )  

1 . 4 8  ( 5 ,  6H),  2 . 2 7  ( 5 ,  3  2 . 4 8  ( 5 ,  2 H ) ,  5 . 6 4  ( 5 ,  2 H ) ,  7 . 1 7  

( s ,  NH), 6 . 5 8 - 7 . 5 6  ( m ,  6  a r o m a t . )  

1 . 3 9  ( 5 ,  6 H ) ,  2 . 2 0  ( 5 ,  SH) ,  2 . 3 0  ( 5 ,  2H) ,  5 . 0 6  ( 5 ,  2 H ) ,  6 . 5 0 -  

7 . 6 1  ( m ,  6 a r o n a t . ) ,  9 . 0 4  ( 5 ,  NH) 

1 . 3 6  ( 5 ,  6 H ) ,  2 . 2 1  (5, SH) ,  2 . 3 0  ( s ,  2H) ,  5 . 2 6  ( 5 ,  2 H ) ,  6 . 5 3 -  

8 . 2 9  ( m ,  6  a r o m a t . ) ,  9 . 0 7  ( 5 ,  NH) 
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T a b l e  2  c o n t i n u e d  

Corn- So lven t  4: (ppm) 
pound 

7  6  - A 1 . 5 0  ( s ,  3H) ,  1 . 5 9  ( 5 ,  3 H ) ,  2 . 3 0  ( 5 ,  3H) ,  2 . 5 0  ( 5 ,  2H) ,  4 . 6 0  

. ( s ,  p H ) ,  6 . 7 8  ( 5 ,  NH), 6 . 6 0 - 7 . 6 2  (m, 7  a r o m a t . ) ,  8 . 2 0  ( 5 ,  NH) 

7  7  - A 1 . 5 2  ( 5 ,  6H) ,  2 . 3 2  ( 5 ,  3  2 . 5 1  ( s ,  2H) ,  3 . 1 9  ( 5 ,  3H); 6 . 8 7 -  

6 . 9 9  ( m ,  2  a r o m a t . ) ,  7 . 2 6  ( 5 ,  NH) 

7  8  - A 1 . 4 3  ( 5 ,  6H) ,  2 . 9 8  ( 5 ,  2 H ) ,  3 . 8 0  ( 5 ,  SH),  3 . 8 9  ( 5 ,  3  6 . 0 8 -  

6 . 1 4  ( m ,  2  a r o r n a t . ) ,  1 1 . 4 7  ( s ,  NH) 

7  9  - A 1 . 4 3  ( 5 ,  6 H ) ,  3 . 2 1  (2H,  d, 5 = 6 . 0 4  H z ) ,  3 . 8 3  ( 5 ,  3H),  6 . 4 6 - 8 . 0 4  

(n, 3  a r o n a t . ) ,  9 . 5 9  ( b r  s ,  NH) 

8 0  - A 1 . 4 3  ( 5 ,  6 H ) ,  3 . 2 2  (2H,  d, 5.6.06 H Z ) ,  3 . 9 0  ( 5 ,  3 ~ 1 ,  3 . 9 4  ( 5 ,  

3 H ) ,  6 . 4 9  ( 5 ,  l~) ,  7 . 5 1  ( 5 ,  l H ) ,  9 . 7 3  ( b r  5 ,  NH) 

8 1  - 8  1 . 3 4  ( s ,  6 H ) ,  2 . 0 7  ( 5 ,  3  3 . 0 8  ( 2 H ,  d ,  5 = 6 . 0 2  H Z ) ,  3 . 8 5  ( 5 ,  

3 H ) ,  6 . 8 5  ( l H ,  d ,  5.8.47 H z ) ,  7 . 6 8  ( l H ,  d; 5 ~ 8 . 4 7  H z ) ,  1 0 . 7 2  

( s ,  NH) 

8 2  - A 1 . 4 1  ( 5 ,  6 H ) ,  3 . 2 1  (2H,  d ,  5 = 6 . 0 7  H z ) ,  5 . 1 0  ( 5 ,  2 H ) ,  6 . 5 4 - 8 . 0 3  

( m ,  8  a r o r n a t . ) ,  8 . 7 0  ( b r  s ,  NH) 

8  3  - 8  1 . 3 6  ( 5 ,  6 H ) ,  3 . 1 2  (2H,  d ,  5 = 6 . 0 6 H z ) ,  5 . 2 6  ( 5 ,  2 ~ ) ,  6 . 6 0 - 7 . 8 1  

(m, 7  a r o n a t . ) ,  1 0 . 7 7  ( b r  s ,  NH) 

8  4  - A 1 . 4 2  ( s ,  6H) ,  3 . 2 1  (2H,  d, 5 = 6 . 0 2 ) ,  5 . 0 8  ( s ,  2 H ) ,  6 . 5 0 - 8 . 0 2  

( rn ,  7  a r o m a t . ) ,  9 . 1 0  ( b r  s ,  NH) 

8  5  - A 1 . 5 6  ( 5 ,  6H) ,  2 . 3 4  ( 5 ,  3  2 . 9 8  ( 5 ,  2 H ) ,  3 . 8 0  ( 5 ,  3  6 . 4 8 -  

6 . 6 1  (m, 2  a r o r n a t . ) ,  9 . 1 3  ( 5 ,  NH) 

8  6  - A 1 . 5 1  ( 5 ,  6 H ) ,  2 . 3 0  ( 5 ,  3H) ,  2 . 9 4  ( 5 ,  Z H ) ,  5 . 0 1  ( 5 ,  Z H ) ,  6 . 5 3 -  

7 . 4 0  ( m ,  7  a r o m a t . ) ,  9 . 1 1  ( 5 ,  NH) 

8 7  - A 1 . 5 4  ( 5 ,  6 H ) ,  2 . 3 1  ( 5 ,  3 H ) ,  2 . 9 7  ( 5 ,  2 H ) ,  5 . 1 5  ( 5 ,  2H) ,  6 . 5 6 -  

7 . 5 8  ( m ,  6  a r o r n a t . ) ,  9 . 0 2  ( 5 ,  NH) 
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Table 2 continued 

Com- Solvent 
1- : (ppm) 

pound 

7-Aminocarbonvlmethouy-2,2-dimethvl-4-chroanone 16 

2,2-Dimethyl-7-hydroxy-4-chromanone (3.0 g ,  15 rnmol) and chloroacetamide 

(2.5 g, 26 mmol) were allowed to react as described for compound(~)tto 

afford 2.4 g 6 3 . 1 %  of 16, mp 142 - 143 "c. m. Calcd for ClIHl4NO4: 
h 

C ,  62.65; H, 6.02. Found: C ,  62.62; H ,  6.03. ' H - N ~ :  C 1.47 ( 5 ,  6H), 2.70 

(5, pH), 4.79 (5, 2H), 6.48 - 7.89 (n, 3  arornat.). 

General procedure for the Schmidt reaction of 2.2-dimethyl-$-chromanones 

1 - 2  - 

Concentrated sulfuric acid (3.0 ml, 56 mmol) was added portionwise to the 

stirred and cooled mixture of 2,2-dimethyl-&-chromanone (1 - 2 :  10 mmol), 

sndiurn azide ( 3 0  rnmol), and glacial acetic acid (20.0 ml). The mixtures was 

stirred for further 3  h at 50 OC and then poured into water. The solution 

was neutralized with 5% NaHCO, and extracted with chloroform. The organic 

phase was washed with brine, dried with CaC12, and the solvent was evapo- 

rated. The residue was crystallized from methanol to give compounds (2 - 
78) (Tables 1 and 2). - 

General procedure for the preparation of the 2 . 3 - d i h v d r o - 2 . 2 - d i m e t h v l b e n z -  

oxarepinthlones 2 - 88 

A mixture of 2,3-dihydro-2,2-dimethylbenzoxazepinone (41 - 3, 2 - 2, and 

75; 0.5 g, 1.5 mmol), Lawesson's Reagent (0.6 g ,  1.5 nmol), and anhydrous - 

toluene (25.0 ml) was refluxed for 3 h, then the solvent was evaporated un- 

der reduced pressure and the residue was  crystallized from methanol to af- 

ford substances (2 - a)(Tables 1 and 2). 
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